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IISPECIFIC_REAGENTS_FOR_AIDS_THERAPY 

In the absence of an effective vaccine or 
therapy, the incidence of acquired immune deficiency 
syndrome (AIDS) in the United States and other 
countries is likely to increase during the next few 
years. Preventing infection with the human 
immunodeficiency virus (HIV) will depend upon 
education and counselling to prevent transmission 
among the populations at risk for AIDS. 

To date, neither active immunization with the 
HIV envelope glycoprotein gpl20 nor passive 
immunization with AIDS-immune serum has protected 
non-human primates from subsequent challenge with 
15 AIDS. The prospects for effective immunization 

against HIV infection are not encouraging at this 
time . 

Recently, the initial events in infection of 
human T lymphocytes, macrophages, and other cells by 
HIV have been elucidated. These events involve the 
attachment of the HIV envelope glycoprotein gpl20 to 
its cellular receptor. CD4. Cells that lack CD4 are 
not susceptible to HIV infection, but become suscep- 
tible after they are transfected with the CD4 gene 
and express CD4 on their surfaces. This information 
has led to studies of the use of recombinant CD4 
(rCD4) which might be used therapeutically to block 
Che CD4-binding sites on HIV. preventing it from 
binding to CD4 on host cells. However, this would 
provide only a passive blockage of virus infection. 
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and would not lead to active elimination of the 
virus . 

A therapeutic approach has been developed to 
eliminate the virus. This involves linkage of CD4 

05^ to the Fc region of human IgG. Capon, D.J, et al . , 
ii^lHIl. 337. 525 (1989). The Fc region ot human IgG 
is the natural ligand for receptors on monocytic 
cells. Moreover, in the Fc portion of IgG reside 
immunoglobulin functions such as Fc receptor 

10 binding, protein A binding and complement fixation. 
These properties of the Fc portion of human immuno- 
globulin are the major mechanisms for elimination of 
pathogens. Fc activates the complement pathway, 
resulting in lysis of the pathogen, whereas binding 

15 to the Fc cell receptors on effector cells can lead 
to ingestion of the pathogen by phagocytosis or 
lysis by killer cells. 

Nevertheless, the vast amount and diversity of 
natural antibodies (i.e. non-HIV specific IgG) found 

20 in vi.vo remains a major obstacle to this kind of in 
vivo therapy since non-HIV specific IgG would be 
expected to block binding of the Fc region with Fc 
receptors. A need exists to develop a therapeutic 
modality that overcomes these problems. 

2 5 iHlEiLIl. o f _ t h e _ I n V e n t i o n 

This invention pertains to bispecific molecules 
which can bind a pathogen and which can simul- 
taneously target the pathogen and pa tho gen - i nf e c t e d 
cells for ingestion and destruction by effector 

30 cells such as monocytes, macrophages, and 
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neutrophils. The bispecific molecules of this 
invention have a first binding specificity for a 
pathogen (e.g. virus) and a second binding 
specificity for the hi gh - af f ini ty Fc7 receptor. The 
binding specificity for the Fc7 receptor is for a 
site which is distinct from the ligand binding site 
for the Fc region of IgG. The bispecific molecules 
are capable of binding to IgG-occupied receptor of 
effector cells in the presence of normal serum IgG. 

For example, if the target pathogen is a virus 
such as HIV, the targeted viral component can be the 
envelope glycoprotein gpl20 of HIV. The binding 
specificity for gpl20 can be provided in several 
ways. It can be provided by the CD4 molecule of T 
cells or just the CD4 binding domain thereof. 
Alternatively, the gpl20 specificity can be provided 
by a gpl20-specific antibody. The binding specifi- 
city for the high affinity Fc7 receptor is provided 
by an antibody which binds to an epitope of the Fc 
20 receptor, the binding of which is not blocked by 
human IgG, 

The bispecific molecules of this invention can 
be administered alone or they can be pre-attached to 
effector cells for administration to the patient. 
25 They can also be used in conjunction with other 

molecules. For example, molecules of this invention 
can be used with cytokines such as interferon-7 
which can activate or enhance their therapeutic 
potential. The effector cells can be obtained from 
Che patient or from other sources so long as the 
cells are compatible with the patient's immune 
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sy^Lem. The binding of bispecific molecule to the 
effector cell results in a targeted effector cell 
i.e., an effector cell with attached bispecific 
antibody or he t er oant ibo dy containing antigen 
binding regions which are specific for a desired 
pathogen. The targeted effector cells can be used 
to bring about antibody dependent cell mediated 
cytolysis (ADCC) and/or phagocytosis of the target 
cells in vivo . 



2£l£ii£^_Descr i£t ion_of_the_Inve^ 

The bispecific molecules of this invention have 
at least two distinct binding specificities. The 
molecules contain a binding specificity for a 
pathogen such as a virus component, and a binding 
specificity for the Fc7 receptor of effector cells. 

The Fc-receptor binding specificity is provided 
by a binding agent which binds to the high affinity 
(p72) Fc7 receptor (FcRI) for human IgG without 
being blocked by human IgG. The preferred Fct 
receptor binding agent is an antibody, antibody 
fragment, antibody variable region, or genetic 
co-nstruct having the following characteristics: 

a. it reacts specifically with the high 
affinity Fc7 receptor; 

^- reacts with the receptor through its 

antigen combining region independent of any Fc 
portion; 

c. it reacts with an epitope of Fc7 receptor 
which is distinct from the Fc binding (i.e. ligand 
binding) site of the receptor; and 

d, it binds 1 igand - occup ied receptor. 
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The anti-Fc7 receptor antibodies of this 
invention can be produced as described in U.S. 
Patent Application Serial Number 151,450; Fanger et 
al.. "Monoclonal Antibodies to Fc Receptors for 
Immunoglobulin G on Human Mononuclear Phagocytes", 
the teachings of which are incorporated by reference 
herein. 

The binding specificity for the pathogen 
component can be any binding agent specific for an 
antigen of the pathogen. For example, if the 
targeted pathogen is a virus, viral antigens such as 
those associated with Epstein Barr virus (EBV 
glycoprotein: M. Mackett and J.R. Arrand, EHBO J., 
4: 3229-3234 (1985)); human Influenza virus 
(Haemagglutinin: E.B. Stephens et al. . EMBO J., 5: 
237-245 (1986)): hepatitis B virus (HBV major 
surface antigen: R.H. Purcell and J.L. Gerin. Am. J. 
Id. Sci.. 270: 395-399 (1975)); and HIV (capsid env 
glycoproteins: A.S. Fauci. Science, 239: 617-622 
(1988)) can be used as the source of viral target 
antigen needed to produce the binding specificity 
for molecules of this invention. 

In preferred embodiments for HIV treatment, the 
HIV component is the envelope glycoprotein gpl20 of 
HIV. found in the viral envelope and in cells 
harboring infectious HIV. The bispecific molecules 
are specific for gpl20 and the HIV-binding agent can 
be provided by naturally-ocurring or recombinant 
forms of the CD4 receptor of T cells or by the HIV 
binding domain of CD4. It is well known that CD4 . 
expressed on T- lymphocytes . is the receptor for the 
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HIV envelope glycoprotein gpl20. The CD4 protein is 
also the primary receptor for HIV entry into host 
cells, and for membrane fusion which contributes to 
cell-to-cell transmission of HIV and to its 
cytopathic effects. Maddon, P.J. e t a 1 . , Cell, 47: 
333-^48 (1986). Since the CD4 antigen was identified 
as the cell-surface receptor for HIV. it has been 
repeatedly shown that soluble forms of CD4 antigen 
can block the infectivity of the virus. Traunecker. 
10 A. et al.. Nature. 331: 84.86 (1988). Soluble CD4 
inhibits diverse variants of HIV. indicating that 
all these viruses may share a relatively conserved 
CD4. binding region. 

Soluble CD4 analogs or CD4 fragment with an 
15 affinity for gpl20 comparable to that of intact CD4 
can be prepared using methods described in the art. 
See, for example. Berger. E.A. et a 1 . , Pr o c . N a t^ 1 . 
A££d. Sci. USA. 85: 2357-2361 (1988); Arthos . J., et 
ll-. Cell, 57: 469-481 (1989). Soluble CD4 
fragments lack the hydrophobic transmembrane portion 
or contain only a small fraction of this transmem- 
brane portion. Soluble CD4 fragments and CD4 
analogs can be produced by inserting truncated 
CD4-encoding cDNA into expression vectors. CD4 
polypeptide can be produced by such cells and the 
soluble CD4 can be tested for its ability to bind 
gpl20 using standard coimmunoprecipi tation assays. 
See. for example Smith. D.H. et a 1 . . Science 2 38, 
1704-1707 (1987). 

Alternatively, the HIV binding specificity of 
the molecules of this invention can be provided by 
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anti-spl20 antibodies. These antibodies can also be 
produced by conventional monoclonal antibody method- 
ology, e.g. the standard somatic cell hybridisation 
technique of Kohler and Milstein. Nature. 256 495 
(1975). using the gpl20 glycoprotein, or frl^ments 
thereof, as the immunogen. in brief, an animal 
such as a mouse is immunized with gpl20 of HIV The 
gpl20 can be purified, or partially purified from 
v.ral lysates for this purpose. The purification of 
gpl20 can be accomplished by affinity chromatography 
w.th antibody against gpl20. After immunization. B 
cells are taken from the immunized animal and then 
fused with an immortalizing cell such as a myeloma 
cell. See. for example. M.S.C. Fung et a 1 . . 
Bi£ £ e chn ol o£2 . 5: 940-946 (1987). It will be 
appreciated that subunits of gpl20 can also be 
employed as the HIV component to which a binding 
specificity is provided. For example, antibodies 
can be prepared against the gp41 transmembrane 
protein as well as smaller gene products of the 
envelope gene of HIV. See. for example. W.G. Robey 
il" Science 2 2 8. 593 - 595 (1985). 

Bispecific molecules of this invention can also 
be prepared by conjugating a binding specificity for 
a pathogen (i.e. virus or viral antigen) to an 
anti-Fc7 receptor (Fc^R) gene. Development and 
cloning of the gene for the binding site of 
^nti.FcTTR. is well within the capabilities of those 
skilled in the art. This gene could be linked to 
genes encoding viral receptors such as the CD4 
molecule. Such constructs can be used to target 
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viral infectious agents and infected cells through 
FC7R. 

The bispecific molecules of this invention can 
be of several configurations. Bispecific antibodies 

05 are single antibodies (or antibody fragments) which 
have two different antigen binding sites (variable 
regions). Bispecific antibodies of this invention 
have one binding site for Fc7 receptor and one 
binding site for a viral epitope. Bispecific 

10 antibodies can be produced by chemical techniques 
(see e.g., Kranz , D. M. et a 1 . , P r 0 c . Natl, Acad. 
i£i- USA 78,5807 (1981)) by "polydoma" techniques 
(see U.S. Patent 4,474,893. to Reading) or by 
recombinant DNA techniques, 

15 He ter oant ibodie s are two or more antibodies, 

or antibody binding fragments (Fab) linked together, 
each antibody or fragment having a different speci- 
ficity. Bivalent he teroant ibodies of this invention 
comprise an antibody (or fragment) specific for Fc7 

20 receptor, coupled to an antibody (or fragment) 
specific for a viral epitope. He te roant ibodi es 
can be prepared by conjugating Fc7 receptor antibody 
with antibody specific for an epitope of the HIV 
envelope glycoprotein gpl20. A variety of coupling 

25 or crosslinking agents can be used to conjugate the 
antibodies. Examples are protein A, carboiimide, 
dimaleimide, dithio-bis -nitrobenzoic acid (DTNB), 
and N-succinimidyl-3-(2-pyridyldithio) propionate 
(SPDP). SPDP and DTNB are the preferred agents; 

30 procedures for crosslinking antibodies with these 
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agents are known in the art. See e.g.. Karpovsky. 
B- ec al.. (1984) J. Ex£ . Med. 160:1686; Liu. M.A. 

al.. (1985) Proc. Natl. Acad. Sci USA 82:8648; 
Segal. D.M. and Perez, P.. U.S. Patent No. 4.676.980 
(June 30. 1987); and Brennan. M. B io ce chnisue s 4:424 
( 1986 ) . 

The bispecific molecules of this invention can 
also be prepared as recombinant molecules. Con- 
structs can be developed that comprise genes en- 
coding viral receptors linked to genes encoding the 
binding site (variable region) of anti-Fc7R anti- 
body. Thus, a recombinant nucleic acid which 
encodes a molecule having dual specificity can be 
prepared by linking a gene encoding a receptor for a 
viral antigen (e.g. a cell-surface receptor such as 
CD4 which binds to gpl20 on HIV or HIV-infected 
cells) to the gene encoding either the light or 
heavy chain variable region of an anti-FcTR anti- 
body. These genetic constructs, or other constructs 
linking genes for different viral receptors to the 
anti-Fc7R antibody gene, can be expressed in suit- 
able host cells . 

Bispecific molecules of this invention can be 
administered to target the killing of virus and 
virally infected cells. The molecules can be given 
in free form. Alternatively, the molecules can be 
attached to the surface of effector cells in vitro 
and the cells can be administered. In each mode the 
principle is the same; the effector cell is targeted 
30 toward the virus . 

Effector cells for targeting are human leuko- 
cytes, preferably macrophages. Other cells can 
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include monocytes, activated neutrophils, and 
possibly activated natural killer (NK) cells and 
eosinophils. Macrophages can be treated with IFN-7 
before targeting to increase the number of Fc 
receptors for attachment of the targeting antibody 
or heteroancibod/ Neutrophils and NK cells cm 
also be activated with IFN-7 in this way. The 
effector cells may also be activated before 
targeting by other cytokines such as tumor necrosis 
factor, lymphotoxin. colony stimulating factor, and 
interleukin-2 . If desired, effector cells for 
targeting can be obtained from the host to be 
treated, or any other immunologically- compatible 
donor . 

The targeted effector cells can be administered 
as a suspension of cells in a physiologically 
acceptable solution. The number of cells adminis- 
tered can be in the order of 10^-10^. but will vary 
depending on the therapeutic purpose. In general, 
the amount will be sufficient to obtain localization 
of the effector cell at the target cell or pathogen, 
and to effect killing of the cell or pathogen by 
antibody dependent ce 1 1 - medi ated cytolysis (ADCC) 
and/or phagocytosis. Routes of administration can 
also vary. The targeted effector cells could be 
administered intravenously, intramuscularly, or 
intraperitoneally. 

Bispecific molecules of this invention link 
viral-specific binding agents to FC7R on effector 
cells in such a way that the large excess of human 
IgG in vivo does not interfere with binding of the 
molecule to effector cells or interfere with 



wc 91/00360 



PCr/US90/03751 



- Il- 



ls 



20 



25 



30 



funccioning of effector cells. This is possible 
because the anti-Pc.R component of .hese .olecules 
b.nds CO Pc.R at an epitope outside of i.s liga.d 
b.nd.ng do.ain. Effector cells (i.e. macrophages) 

argeted in this .a. can he e^plo.ed to hri g h . 
ant.hod.-dependent cell -mediated Killing of h:V o 
HIV-infected cells. 

Th. tUpecific »,Ucules of .his invention h.v. 
« po en.i.Uy long h.U-ll,. i„ 

on .11 .onocy... an. ..orophagos vhere ic .1,^, 
"-.n for long p,.io<,. of cl.o, .„oh of u out of 
c.rc„l.cion. but functionally .otiv, throughout th. 
bo.y on a 1 o.lU of tho rotiouloon.othelial system 

B.val.nt hi.pecific .ol.cula, of this invention 
c.n bo .oto sansltivo to trigg.ting than oth.r 
constructs b.causa of th.ir bivalent nature. This 
- because internalization of the construct en., 
XllUng of the targeted infectious .gent r.,ulres 
receptor cross linking . ^ bispeclflc 
CO.PUK „lll initiate cross.lm.lng .ore efficiently 

hat a .onovalent bispeclflc construct. Furth.r.or. 
the binding avidity of a bivalent bispeclflc 
construct is ll.ely to be greater than a .onovalent 

i^p.ciflc .olecule, and therefor, be .ore effective 
" Clearing HIV and HlV.mf.ct.d cells. This is an 
important advant.ge of a bivalent bispeclflc 
■clacule. A .onovalent .olecule co.prising for 
-..pie. the PC region of IgO co.plexed vith a vlra, 
b nd.ng specificity (Capon. D... et a 1 . , su,r., „ll 
bi»^ CO only one rc,Kl .olecule sine, only'l;; of 
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the Fc regions of an antibody can bind to the 
high- affinity FC7RI receptor. Constructs of this 
invention having bivalent bispecific or 
he teroantibody configurations offer an advantage 
since they can be manipulated to provide greater 
avidity or triggering capability. 

The bispecific molecules of this invention are 
specific for interaction with only FC7RI . Constructs 
employing the Fc domain of IgG (Capon. D.J. et a 1 . , 
£H£I§) interact with all three types of Fc receptor. 
This lack of specificity may be of considerable 
disadvantage since FC7RII and FC7RIII are expressed 
by other cells besides monocytes, such as B-cells, 
platelets, and placental Ig transfer cells. Thus, 
there is the possibility that HIV may be introduced 
through FC7RII and/or FC7RIII into cells that cannot 
kill but which may harbor the virus. Moreover, 
FC7RI has been found to be a killing receptor on all 
cell populations on which it has been found. In 
contrast, the other two Fc receptors only function 
as cytotoxic trigger molecules on some of the cells 
on which they are expressed, and then only under 
some conditions. 



Those skilled in the art will recognize, or be 
able to ascertain using no more than routine experi- 
mentation, many equivalents to the specific embodi- 
ments of the invention described herein. Such 
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equivalencs are intendpH rr^ 

xn.tenaea to be encompassed by the 

following claims. 
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CLAIMS 



1. A bispecific molecule having a binding 
specificity for a pathogen or pathogen 
component and a binding specificity for the 

05 high-affinit> Fc7 r--.eptor. the binding of 

which to the Fc7 receptor is not blocked by 
human immunoglobulin G. 

2. A bispecific molecule of Claim 1, wherein the 
pathogen or pathogen component is a virus or 

10 viral component. 

3. A bispecific molecule of Claim 2. wherein the 
virus is human immunodeficiency virus (HIV). 
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20 



4. A bispecific molecule of Claim 3, wherein 
the virus component is the envelope glyco- 
protein gpl20 of HIV or a fragment thereof. 

5. A bispecific molecule of Claim 3, wherein the 
Virus component is the envelope glycoprotein 
gp41 of HIV. 

6. A bispecific molecule of Claim 4, wherein 

the binding specificity for the virus component 
gpl20 is provided by the CD4 receptor of 
T-cells or the gpl20 binding domain thereof. 

7. A bispecific molecule of Claim 4. wherein 
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the binding specificity for the virus component 
gpl20 is provided by an gpl20- specif ic antibody 
or fragment thereof. 



A bispecific molecule of Claim 1. which is 
a bispecific antibody. 

A bispecific molecule of Claim 1, which is 
an aggregate of two or more antibodies or 
fragments thereof. 



10. A bispecific molecule of Claim 1 which is a 
recombinant molecule. 
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A bispecific molecule comprising a specific 
binding agent for human immunodeficiency virus 
(HIV) and a specific binding agent for the high 
affinity Fc7 receptor for IgG on human 
monocytes, the binding site for the agent on 
the high-affinity Fc7 receptor being distinct 
from the ligand binding site of the receptor 



for Fc 



12. A bispecific molecule of Claim II, wh 



e re m 



the specific binding agent for HIV binds to the 
envelope glycoprotein gpI20 or a fragment 
thereof . 

A bispecific molecule of Claim 11. wherein the 
specific binding agent for HIV binds to the 
envelope glycoprotein gpAl of HIV. 



wo 91/00360 



PCr/US90/n3751 



05 



-16. 



14. A bispecific molecule of Claim 11, wherein the 
specific binding agent is the CD4 receptor of 
T - c e 1 1 s . 

15. A bispecific molecule of Claim 11, wherein the 
specific binding agent is anti-gpl20 antibody. 
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A bispecific reagent, comprising a CD4 receptor 
linked to an antibody or fragment thereof 
specific for an epitope of the high affinity 
Fc7 receptor, the epitope being outside of the 
ligand binding domain for Fc of the receptor 
and the binding of which to the Fc receptor is 
not blocked by human immunoglobulin G. 

17. A he te r oant ibody , comprising: 

a. an antibody or antibody binding fragment 
specific for the envelope gpl20 
glycoprotein of the HIV virus; and 

b. an antibody or antibody binding fragment 
specific for the hi gh - af f ini ty Fc7 
receptor for IgG on human effector cells, 
the binding of which to the human Fc 
receptor of the effector cells is not 

bl ocked by human immunoglobulin G. 

18. A he teroantibody of Claim 17, wherein the 
effector cell is selected from the group con- 
sisting of monocytes, macrophages, neutrophils 
and eosinphils . 
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A carget-specific effector cell, comprising: 

a. an effector cell expressing high affinity 
receptor for the Fc portion of IgG; and 

b. a bispecific molecule bound to an epitope 
of the Fc receptor of the effector cell 
that is outside of the ligand binding 
domain of the receptor, the molecule 
compr is ing : 

(i) at least one binding specificity 
for a virus or virus component; and 

(ii) at least one binding specificity 
for the high-aff inity Fc7 
receptor, the binding of which to 
Che Fc receptor of the effector cell 
is not blocked by human 
immunoglobulin G. 

A target-specific effector cell of Claim 19 
wherein the effector cell is a human monocyte 

or macrophage. 

A target-specific effector cell of Claim 19, 
wherein the virus is human immunodeficiency' 
virus (HIV). 



A target specific effector cell of Claim 19 

component is envelope 
glycoprotein gpl20 of HIV. 



23 . 



A target specific effector cell of Claim 19 
wherein the virus component is the envelope 
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glycoprotein gp41 of HIV. 



24. A target specific effector cell of Claim 22, 
wherein the binding specificity for a virus 
component is provided by the CD4 region of 
T-cells or the gpl20 binding domain thereof. 

25. A targe t - specif ic effector cell of Claim 22 
wherein the binding specificity for a virus 
component is provided by an gp 1 2 0 - s p e c i f i c 
antibody or fragment thereof. 



10 26. A targe t - specif ic effector cell of Claim 19, 
wherein the bispecific molecule is a 
bispecific antibody. 



27. A targe t - specif ic effector cell of Claim 19, 
wherein the bispecific molecule is an 
aggregate of two antibodies or fragments 
thereof. 



15 



20 



25 



28. A method of treating viral infection, 

comprising administering to a patient afflicted 
with a viral infection, a therapeutic amount of 
targeted effector cells, each targeted effector 
cell comprising: 

a. an effector cell expressing receptor for 
the Fc portion of IgG complexed with a; 

b. bispecific molecule bound to the Fc 
receptor of the effector cell, the 
bispecific molecule comprising: 
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(i) at least one binding specificity 
for a virus or virus component; 
and 

(ii) at least one binding specificity 
for the high-affinity Fc7 
receptor on the effector 
cell, the binding of which to the 
Fc receptor of the effector cell 
is not blocked by human 
immunoglobulin G and which binds 
to an epitope on the Fc receptor 
of the effector cell that 

is outside of its ligand binding 
domain , 

15 29. A method of Claim 28, wherein the virus is the 
human immunodeficiency virus (HIV). 



10 



30 , 



A method of Claim 28. wherein the virus 
component is the envelope glycoprotein gpl20 of 



HIV 



20 31. A method of Claim 28. wherein the virus 

component is the envelope glycoprotein gp41 of 



HIV, 



32. 



25 



A method of Claim 30. wherein the binding 
specificity for the virus component is provided 
by the CD4 receptor of T-cells or the gpl20 
binding domain thereof. 
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33. A method of Claim 30, wherein the binding 

specificity for the virus component is provided 
by an gp 1 20 - spe c i f i c antibody or fragment 



15 



20 



25 



thereof. 



05 34. A method of Claim 28, wherein the bispecific 
molecule is a bispecific antibody. 

35. A method of Claim 28. wherein the bispecific 
molecule is an aggregate of two or more 
antibodies or fragments thereof. 

10 36. A method of Claim 28, wherein the effector cell 
is a human monocyte or macrophage, 

37. A method of treating viral infection in a 

patient, comprising administering to a patient 
afflicted with a viral infection a therapeutic 
amount of a bispecific molecule, the molecule 
CO mp rising: 

(i) at least one binding specificity for a 
virus or virus component; and 

(ii) at least one binding specificity for 
the high-affinity Fc7 receptor on the 
effector cell, the binding of which 
to the Fc receptor of the effector 
cell is not blocked by human immuno- 
globulin G and which binds to an epi- 
tope on the Fc receptor of the 
effector cell that is outside of its 
ligand binding domain. 
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A .ethod of Clai. 37. wherein the virus is the 
human immunodeficiency virus (HIV). 

A method of Claim 37. wherein the virus 

component is the envelope elvconr^^ ■ 

of HIV. glycoprotein gpl20 

A method of Claim 37. wherein the virus 
component is the envelope glycoprotein gp41 of 



A method of Claim 39. wherein the binding 
specificity for the virus component is 
provided by the CD4 receptor of T-cells or the 
gpl20 binding domain thereof. 



42 



15 



43 



A method of Claim 39. wherein the binding 
specificity for the virus component is 
provided by an gpl2 0 - spe c i f ic antibody or 
fragment thereof. 

A method of Claim 37. wherein the bispecific 
molecule is a bispecific antibody. 

A method of Claim 37. wherein the bispecific 
molecule is an aggregate of two or more 
antibodies or fragments thereof. 



INTERNATIONAL SEARCH REPORT 



^nttmatlonit Application No PCT/US 90/03751 



CLASSIPICATIOH Of SUBJECT MATTER (it ttveni clits.nc 



ition tymooli apply, indicatt alt) • 



.cco/ding to lni„nat.onal Patant Cla.a.ncai.on (IPC) or to botft National Oaaa.r.cauon and IPC 

IPC^ C 12 P 21/00, C 12 N 5/00, A 61 K 39/395 



It. FIELDS SEARCHED 



Clasaificatton Systtm 



Minimum Ooeum«ntation Saarchad ' 



Claaatfication Symbola 



/PC" 



C 12 P, C 07 K 



Oocumantitlon Searched oth«r than Minimum Ooeumanutlen 
to lha Extant that auch Ooeumama ara Inctudad In tha Flalda Saarchad • 



III. DOCUMENTS CONSIDERED TO SI RELfVAHT* 



Cataeorr * 



Y 


w_..w.i, mww'^vmiw, wi low rvi«T«n( pawflgsf '« 

WO, A, 88/00052 (TRUSTEES OF DARTMOUTH 
COLLEGE) 
14 January 1988 

see page 8, line 15 - page 17, 
line 2 


1-27 


Y 


EP, A, 0308936 (BRISTOL-MYERS COMPANY) 
29 March 1989 

see page 4, line 50 - page 7, line 27 


1-27 


Y 

I 

1 


Letters to Nature, volume 339, 4 May 
1989, 

A. Traunecker et al.: "Highly 
efficient neutralization of HIV 
with recombinant CD4- immunoglobulin 
molecules", pages 68-70 
see the whole article 


1-27 


A 

• <r - - 


GB, A, 2197323 (NATIONAL RESEARCH 
DEVELOPMENT CORPORATION) 





"A" documant dafining th« ganani atata of th« «fl which la net 
eonaioarad lo b« oi partjcuiar rolovanca 

•E- doeumont but publiahvd on or aftar tha lmam«tion«l 

filing data 

"L" documant which may throw doubta en prfortty eUlm(a) or 
wfitcn la eiiad to aatabiian tha publication dato of anothor 
ciuuofl or othar ap*ci«l roaaen (aa apacifiad) 

•O- documant rafamng to an oral diactoaura. uae. aihlblUen or 
other m«ana 

•P- documant oubliahod prior to tha Intomatlenal flllne data but 
latar man ina pnonty oata ciatmod 



Utar documant publlahad aftar tha imanvattonal filing data 
or pnonty data and not in conflict with tn« application but 
citad to undantand tho prtnopla or thaory uneahymg tha 
invantien * 

document of particular nalranca: tho dalmod Invanhon 
cannot be eona»darad novel or cannot be conatoarad to 
irtvewa an inventive atap 

document of particular r«lmnca:'th« claimed ln»antion 
cannot be eenaidared to tnTohre an Invamiva ttao »nan tna 
document ia combined with one or mora other auch eocu- 
menta. auch comoir\abon being obvloua to a pervon atilled 
In tAe arx, 

document member of the ume paiant family 



IV. CERTIFICATION 



Oata of tna Actual Completten of the International Search 

23rd October 1990 


Date of MaiUng of thla IntefnationaJ Search Report 


Iniamauonal Saarehing Autnonty 

EUROPEAN PATENT OFFICE ' 


Signature of AuthorUed OfficarV' ( j ^J^^:^:::^ - 



lnttrn«itoh»| Appticttton No. 



PCT/US 90/03751~2" 




18 May 1988 



GB, A, 2197322 (NATIONAL RESEARCH 
DEVELOPMENT CORPORATION) 
18 May 1988 




' " «^"»' --"ci. ,7B,,., 

not /.,ui„d ,0 b. M«h,d b, ini, AwhOftty, nam.*,: 



see PCT-rule 3 9.1 (IV): 



2.D CI, 



tftt prvtcrlbad rtquirt- 



3j I CUim nomoM..^ 
PCT Rul«6.4<a), 



trwy irt o«p*no«nt eitims «nd ar« not draftM i 



I aeoorOAno* wrtn m« Mcone 



and trwis »«nt»rQ»s of 




:~ r ... 




ANNEX TO THE INTERNATIONAL SEARCH REPORT 

ON INTERNATIONAL PATENT APPLICATION NO. uS 9003751 

SA 38715 

This annex lists the patent family members relating to the patent documents cited in the above-mentioned interoational r^„„ 
The members are as contained in the European Patent Office EDP file on 05/11/90 searcn report. 

The European Patent Oflice is in no way liable for these particulars which are merely given for the purpose of bformitioD. 



Patent document 
cited io search report 


PubUcatioo 
date 


Patent family 
mcmber(s> 


PubUcatioo 
date 







WO-A- 8800052 14-01-88 AU-A- 7527187 14-01-88 

EP-A- 0255249 03-02-88 
JP-T- 1500195 26-01-89 



EP-A- 


0308936 


29-03-89 


AU-A- 
JP-A- 


2279988 
1163134 


23-03-89 
27-06-89 


GB-A- 


2197323 


18-05-88 


AU-A- 
EP-A- 
WO-A- 
JP-T- 


8156887 
0293405 
8803566 
1501201 


01-06-88 
07-12-88 
19-05-88 
27-04-89 


GB-A- 


2197322 


18-05-88 


AU-A- 
EP-A- 
WO-A- 
JP-T- 


8156987 
0289546 
8803565 
1501200 


01-06-88 
09-11-88 
19-05-88 
27-04-89 



or more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



